Cellular response to horizontally transferred DNA in Escherichia coli is tuned by DNA repair systems.
We studied how DNA divergence between recombining DNAs and the mismatch repair system modulate the SOS response in Escherichia coli. The observed positive log-linear correlation between SOS induction and DNA divergence, and the negative correlation between SOS induction and frequency of recombination, suggest that the level of SOS induction precisely reflects the difficulty of RecA protein to initiate a productive strand exchange process. Our results suggest that the mismatch repair system could contribute to this SOS induction more by affecting the RecA-catalyzed homology search than by acting on mismatched recombination intermediates. The propensity of the recombination machinery to promote recombination between the blocks of sequences with the highest identity results in the increasing ratios of merodiploids (partial diploids) over genuine recombinants (homologous replacements) with increasing DNA divergence. We discuss the role of molecular mechanisms involved in the control of the recombination between diverged DNA sequences in the maintenance of genomic stability and genome evolution.